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The covid-19 pandemic has significantly altered the organization and scheduling of high schools 
in Spain. Due to pandemic restrictions, most students from grades 9 to 11 come to class only on 
alternate days. In this situation, e-learning and distance learning have gained prominence as 
necessary methods of instruction. In this study 68 students from grades 9 and 10, attending on 
alternate days, participated in an online teaching experience for the first time in their lives. This 
took place during the first trimester of the 2020-2021 academic school year. On days when they 
did not attend class in person, students were expected to watch the mathematics classes which 
were broadcasted live via YouTube. Students could either watch the classes live and ask the 
teacher questions via an online chat, or alternatively, they could watch the pre-recorded classes at 
a later time. The two options were analyzed using quantitative and qualitative methods. Results 
showed a continuous decrease in the number of students who preferred the first option, switching 
progressively from online live classes to pre-recorded classes as the weeks passed. The qualitative 
results explained this progressive decrease as students preferred to watch the teacher’s 
explanations several times. Although e-learning is absolutely necessary in the 21st century, and 
especially during the current pandemic, controlling students’ level of application to distance work 
and online learning is still a challenge. 
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Contribution of this paper to the literature 
This study aims to contribute to the existing research literature on e-learning and covid-19. Before the 
covid-19 pandemic almost 100% of the high schools in Spain had in-person classes and the use of e-
learning in secondary education was very marginal. To achieve social distancing, most high school 
students attend class on alternate days. In this situation, e-learning is arguably the only possible solution 
for students and teachers to keep learning in a way and at a rate that is similar to attending class every 
day. The novelty of the study resides in the fact that this is the first time that students have enrolled in 
an e-learning experience over a prolonged period of time. The way students adapt to this sudden new 
way of learning is analyzed. Moreover, the students’ learning preferences when given the option to watch 
live classes vs pre-recorded classes are also investigated. Students’ personal responsibility in e-learning is 
discussed and possibilities for further research are indicated. 
 
1. Introduction 
1.1. Covid-19 and E-Learning  
The covid-19 pandemic has brought about significant changes to the teaching and learning methods of schools, 
high schools and universities world-wide (Dong, Cao, & Li, 2020; Huang et al., 2020). Only those universities 
which already embraced distance or online learning were not forced to significantly alter their instruction methods 
(George, 2020). In fact, this type of institution has not derived any major impact from the covid-19 pandemic 
(Adnan & Anwar, 2020; Dhawan, 2020; Rapanta, Botturi, Goodyear, Guàrdia, & Koole, 2020). For other 
institutions, teaching and learning during this pandemic presents an ongoing challenge. Even though institutions 
worldwide have carried out various organizational efforts and teachers have done their best to adapt to this 
unexpected situation, resources and economical investments have proved to be limited (Demuyakor, 2020; Gardner, 
2020). The case for elementary, middle- and high school institutions is even worse in this sense, as the impact of 
the covid-19 pandemic on the educational learning processes has been even greater (Aliyyah et al., 2020; Fauzi & 
Khusuma, 2020; Korkmaz & Toraman, 2020). Although even students’ parents have done their best to help their 
children (Garbe, Ogurlu, Logan, & Cook, 2020; Novianti & Garzia, 2020) the obstacles and barriers for both 
teachers and students have been significant. Moreover, several authors have highlighted and drawn attention to the 
importance of digital competence for learning during the pandemic. Just because their children are familiar with 
digital devices, many parents expect their children to be proficient enough to enroll in online or electronic learning, 
which often proves not to be the case (Akçayır, Dündar, & Akçayır, 2016; Kirschner & De Bruyckere, 2017; Nowak, 
2019; Yong, Gates, & Harrison, 2016). In this sense, the situation brought about by the covid-19 pandemic has 
shown more clearly than ever students’ lack of digital competence (Iivari, Sharma, & Ventä-Olkkonen, 2020; 
Tejedor, Cervi, Pérez-Escoda, & Jumbo, 2020). 
 
1.2. Research Gap 
The covid-19 pandemic has significantly altered the way in which most educational centers worldwide organize 
their learning process. The practice of students attending on alternate days or weeks to slow the spread of the virus 
has given rise to the implementation of more e-learning and distance learning experiences. In an unexpected 
situation, teachers, students and students’ families have had to cope with this new way of learning. The 
communication between teachers and students has been altered and interactions among students have been 
modified. Suddenly, everybody has had to learn to cope with a situation in which many of the implicated agents do 
not have the required digital competences. The process of adapting to this new learning environment is an issue 
that has yet to be studied thoroughly, and offers, therefore, an important research gap. In this study we examine 
how high school students have embraced e-learning during the covid-19 pandemic in Spain while attending school 
in person on alternate days. 
 
1.3. The Educational Organization Due to Covid-19 in Spain 
Some weeks after the 2019-2020 school year ended, the national and regional governors concluded that the 
best proposal for students in grades 8 to 11 during the 2020-2021 school year was to attend on alternate days if 
high schools could not meet the social distancing measures required by the national government. Given the fact 
that in Spain classrooms are usually relatively small, with a low surface per student ratio, it was evident that most 
of the students in these grades would have to attend on alternate days. Teachers were given one to two months to 
prepare for this scenario. In Spain, during the last trimester of the 2019-2020 school year (March to June) students 
had remained at home due to a nationwide covid-19 lockdown. Hence, distance learning was the only option. Only 
those students who had to take their university access exams attended some classes in person or took exams in 
person. The other students, at all educational levels, were mostly assigned tasks to complete at home, and no in-
person exams were allowed, due to the above-mentioned lockdown (Area-Moreira, Bethencourt-Aguilar, Martín-
Gómez, & San Nicolás-Santos, 2020). Although this situation fostered students’ autonomous learning and their 
digital competences increased (Gonzalez et al., 2020) it was evident that students and teachers were not provided 
with the necessary electronic resources and online tools due to the fast improvisation made necessary by the 
sudden lockdown (Ramos-Morcillo, Leal-Costa, Moral-García, & Ruzafa-Martínez, 2020; Tejedor et al., 2020).  
 
1.4. Looking for the Best Online Teaching Platform 
The experience reported in this manuscript took place in the Valencian Community (Spain). The regional 
government provided teachers and students with two main electronic teaching platforms. The first, called “Aules”, 
was a typical virtual classroom in which the teacher could assign tasks, report qualifications and send messages – 
very similar to Google Classroom (Al-Maroof & Al-Emran, 2018; Heggart & Yoo, 2018; Iftakhar, 2016). The 
second was Webex (Marinescu, 2017; Nicklen, Keating, Paynter, Storr, & Maloney, 2016). Over the last few years, 
Webex has been widely used in learning and teaching worldwide and its usage has increased during the pandemic 
(Azlan et al., 2020; Dinata, Sakman, & Syarpin, 2020). This was the platform most used to arrange online meetings 
among teachers. It was regarded as a safe platform and its reliability was consistent (Nogales-Delgado, Suero, & 
Martin, 2020). Nevertheless, it was not seen as an intuitive platform by students and certain limitations became 
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apparent that concerned the researchers of this study, such as low image and sound quality and the fact that it had 
been conceived as an e-meeting software tool (Eustace, Henri, Jahn, Piesche, & Jablonski, 2012; Garcia, Uria, 
Granda, Suarez, & Gonzalez, 2007). Hence, the search for the best online teaching platform was based on four main 
criteria: free-of-charge, intuitive for students, reliable and high image and sound quality. Although students were 
very enthusiastic about some recent platforms, such as Twitch (Johnson & Woodcock, 2019; Payne, Keith, 
Schuetzler, & Giboney, 2017) in the end YouTube Studio was selected. 
 
1.5. Why YouTube Studio? 
YouTube Studio offered various features that were ideal for the teaching of mathematics in high school. The 
fact that it offered both a live broadcast and a recorded video that could be accessed at any time was highly valued 
by the researchers. Moreover, the link to the video could be “hidden”, that is, only made available to the person who 
received the link. In this way, the explanations, questions and comments could be restricted to the students in each 
class or grade and were not publicly available. The comments section and the available online chat were also 
regarded as valuable by the researchers from a learning perspective, as students could post their questions at any 




68 students from grades 9 and 10, attending on alternate days, participated in an online teaching experience for 
the first time in their lives. Of these, 49 were 9th grade students and the other 19 were 10th grade students. The 
experience took place at a public high school in the province of Castellon in the Valencian Region (Spain). 
 
2.2. Implementation 
During the first trimester of the 2020-2021 school year, participants in this study were sent a link for each 
online class. Every session half of them were in class and the other half were at home. Each student was sent the 
link for each session. The link was sent by email to all students so that those who were in the classroom could also 
watch the explanations back at any time. The link was “hidden”, that is, only the students in the session could 
access that YouTube live broadcast or video. Students not attending in-person were given two options. The first 
option was to watch the classes live and ask the teacher questions via the YouTube online chat and comments 
section. The second option was to watch the YouTube video that was generated after the YouTube live broadcast 
and that remained permanently available to them. The sessions were recorded in hd1080 using a Logitech Webcam 
C922 Pro Stream and an AverMedia AM310 Microphone. The camera was focused on the blackboard, so students 
could follow the explanations provided by the teacher while he was writing on the board. 
 
2.3. Quantitative and Qualitative Information from the Study 
2.3.1. Quantitative Data 
The daily average views per video and the average hours of time watching each video were monitored using 
the analytics provided by YouTube Studio. The teacher took note of the number of people that were watching each 
live session and verified it through the information that appeared on the YouTube screen during each broadcast. 
 
2.3.2. Qualitative Data 
Discussion groups (O’Connor, Meredith, McNamara, O’Hora, & Kinsella, 2020; Riyahi & Sohrabi, 2020) and 
semi-structured interviews (Brown & Danaher, 2019)  were held with the students. A total of four discussion 
groups with three students in each were carried out. 
 
3. Results 
The results are reported in two subsections below. First, the quantitative results are shown. Secondly, the 
qualitative results are reported. 
 
3.1. Quantitative Results 
The quantitative results of the study showed a progressive decrease in the number of live visualizations per 
day, which meant most of the students switched to watching the pre-recorded classes. The initial enthusiasm and 
commitment by the students led to an average 8.11 hours of watch time, which implied that almost 100% of the 
students were watching the online classes. By the end of the trimester, this had fallen to a reduced 3.16 hours, 
which meant most of the students were not watching the videos, either live or pre-recorded (see Figure 1). The 
total average of visualizations per week also experienced a progressive decrease, dropping from 69 to 13 views, see 
Figure 2.  
 
 
Figure-1. Daily average viewing time in hours. 
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Figure-2. Total average visualizations per week. 
 
3.2. Qualitative Results 
In line with the quantitative results, the qualitative results also reported that students preferred watching the 
pre-recorded classes to attending the live lessons. The main reason given was that the teacher’s explanations were 
repeated several times, so students felt that with this option they could save time and better organize their daily 
workload. “When you are watching the class live, time never passes. It’s eternal! It’s way different than being in class,” said 
Timmy (names have been changed for anonymity purposes). “I prefer to watch it pre-recorded, as I can watch an 
explanation over and over again. Yes, you can ask the teacher, but I prefer to watch it calmly as many times as I want. It’s less 
stressful,” said Johanne. “I started watching the classes live like everybody else, but after a few weeks, I realized I could save 
time by watching them pre-recorded. I could skip all the parts that were not so important to me and go straight to the teacher’s 
explanations or skip forward in the video to the point where the exercises and problems were completely solved,” said Martin. 
Many interviewed students also indicated that the pre-recorded option was more convenient as the exam weeks 
drew closer. “No disrespect, but I’m not going to watch the class live on Thursday when I have two exams on Friday. I will 
watch it on the weekend when I have plenty of time,” said Ivette. Some students also indicated that they did not watch 
the classes live because it was too early in the morning or almost time for lunch. “You know, to watch it live on 
Tuesday I have to wake up early. If I can sleep for two more hours, I prefer to watch it later,” said Austin. Many students 
recognized that eventually, as the weeks passed, they were less responsible and did not watch many of the sessions. 
“I felt bad because I knew I had to watch it at some point. I was like I will watch it later. Then I thought about watching it on 
the weekend. I didn’t. Then I want to class, and I didn’t understand anything because I had skipped two sessions and so on, 
until it was too much and I thought to ask a friend who could explain it to me,” said Stephen. 
 
4. Discussion 
The progressive downfall reported in this study is consistent with previous analogous studies in the field (Al 
Sabah, 2020; Arrosagaray, González-Peiteado, Pino-Juste, & Rodríguez-López, 2019; Gudmundsdottir, Gassó, 
Rubio, & Hatlevik, 2020). Authors such as Firat (2016); Lorenzo and Lorenzo (2019); Sugawara, Okuhara, and Sato 
(2020); Yaniawati, Kariadinata, Sari, Pramiarsih, and Mariani (2020) have described a similar effect in their e-
learning experiences. In the beginning, during the first e-learning sessions, students usually show high levels of 
enthusiasm and commitment (Alhabeeb & Rowley, 2018; Lee, Song, & Hong, 2019; So, Chen, & Wan, 2019) and 
even more so if this is the first time that they have ever taken classes this way (Karim, Shahed, Rahman, & 
Mohamed, 2019; Suryaman et al., 2020). As indicated by several authors, individual responsibility is a must when 
participating in this type of learning experience (Houlden & Veletsianos, 2019; Ozhan & Kocadere, 2020; Wong et 
al., 2019). Taking into account that many high school students are not yet mentally mature enough to take 
ownership of their own learning responsibility, it was predictable that many of the students would not watch the 
classes live, or simply not watch them at all (Peterka-Benton & Benton, 2019; Siqin & Chu, 2019). Important 
differences may be found in the literature regarding university students’ responsibility compared to high school 
students (Harlow & Bowman, 2016; Rai & Khanal, 2017). Hence, although e-learning has been firmly established in 
universities worldwide for over a decade, that is still not the case in high school education (Ebner et al., 2020; 
Sharma, Palvia, & Kumar, 2017) and one of the main reasons is the underdeveloped level of high school students’ 
responsibility (Tshewang, Chandra, & Yeh, 2017). In online learning environments, the teacher is, as always, 
responsible for the students’ learning, but it’s also the students’ responsibility to make the appropriate effort to 
learn (Borup & Stimson, 2019; Wu, 2018). A student can click on the link provided and be watching the live class, 
but still not complete any tasks at all. In this sense, monitoring and controlling students’ attendance and work 
during online classes is still a significant challenge in the 21st century (Park & Yun, 2018; Shu & Gu, 2018).  
 
5. Conclusions and Future Research 
It can be concluded that most high school students may not yet be responsible enough to partake in this type of 
e-learning on alternate days. Although e-learning is absolutely necessary in the 21st century, and even more so 
during the current pandemic, controlling students’ level of application during distance work and online learning is 
still a challenge (Nortvig, Petersen, & Balle, 2018; Sulistyaningsih & Aziz, 2018). In any kind of learning 
environment, it is necessary for students to take personal responsibility, but this can be considered crucial in online 
and electronic learning contexts (Bulić & Kostović Vranješ, 2019). Readers must bear in mind that this experience 
was carried out with 9th and 10th grade students, which are the final years of compulsory secondary education in 
Spain. Outcomes may have been different if the study had concerned grade 11 and 12 (non-compulsory education), 
taking into account that there is a ferocious academic competition in those years to secure places in university. 
Future studies may shed more light upon this issue. Moreover, it is also unclear what may have happened if the 
students had only been given the option to watch the classes live. Further research is needed to examine the effects 
of the use of monitoring and controlling tools on high school students’ online attendance to mathematics classes 
(Titarenko & Little, 2017). Finally, the relationships between this type of learning and variables such as academic 
achievement (Lo & Hew, 2020) mathematics self-concept (Lidon Moliner & Francisco Alegre, 2020) or 
mathematics anxiety (Lidón Moliner & Francisco Alegre, 2020) also emerge as interesting avenues of research. 
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